Abstract
control and probiotic supplemented diets in terms of final body weight (FBW), specific 23 growth rate (SGR), feed conversion ratio (FCR) and protein efficiency ratio (PER). The 
54
The gastro-intestinal (GI) microbiota of fish has been reported to play a key role in nutrition 55 and immunity. According to Nayak (2010), GI microbiota are involved in major nutritional 56 functions which include digestion, nutrient utilisation and the production of specific amino 57 acids, enzymes, short-chain fatty acids, vitamins and mineral availability. The nutritional role 58 of GI microbiota includes the production of vitamins and the secretion of digestive enzymes 59 that promote nutrient digestion as well as synthesise nutrients and metabolites required by 
82
Given the potential complimentary mode of actions of exogenous digestive enzymes and 83 probiotic, the two products could improve the growth performance and health status of 84 farmed fish when fed diets supplemented with both the enzymes and probiotic as a cocktail; Calculations were carried out using the following formulae: 
168
Enterocyte total absorptive surface (ETAS), µm 2 was calculated according to the following:
Where ETAS = enterocyte total absorptive surface (µm 
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Intestinal microbiology
174
The GI tract was aseptically removed and faecal matter from the mid-intestine was isolated 175 and processed on an individual fish basis. DNA was extracted from 100 mg faecal matter 176 after lysozyme (50 mg mL -1 in TE buffer) incubation for 30 min at 37 °C using PowerFecal The haemato-immunological parameters of tilapia fed the experimental diets are displayed in 243   Table 3 . Serum lysozyme activity was significantly higher (P < 0.05) in tilapia fed the The majority of reads derived from the tilapia digesta belonged to members of Fusobacteria (> 269 89%) distantly followed by Proteobacteria (> 7%) and Firmicutes (> 0.4%) (Figure 3c ). Betaproteobacteria was also present in the control, probiotic and enz-pro treatments.
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281
However, Corynebacterium, Bacillus, Staphylococcus and Rhodobacter were only detected in 282 probiotic treatment.
283
The alpha diversity parameters are presented in Table 5 . There was no significant difference 284 between the treatments for the alpha diversity metrics assessed. Figure 3b shows the beta 285 diversity of the digesta through PCoA plots (based on Bray-Curtis dissimilarity matrix). The
286
PCoA plot shows a spatial differentiation among the treatments. 
305
The indigestible NSPs and trypsin inhibitors that appear to induce necrotic enteritis in certain 306 fish species are well known substrates for xylanase and protease enzymes respectively.
307
Furthermore, xylanase may increase the digestion of NSPs (e.g. arabinoxylans) which could 308 provide substrates for utilisation by gut bacteria (Bedford, 2000) .
309
The use of enzymes and probiotic as individual supplements in this study did not have 
319
On the other hand, the lack of effect on tilapia growth fed probiotic supplemented diet in the 
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The improvement in intestinal morphology in the current study could be the result of protease, lipase, and α-amylase) had no effects on haemato-immunological parameters.
346
However, in the present study the serum lysozyme activity was significantly higher in tilapia 347 fed the probiotic supplemented diet compared to those fed the control and enz-pro Gut microbiota may function to prevent pathogens from colonization of the intestinal tract.
353
The importance of commensal gut microbiota is highly important for normal functioning of There were no significant differences between the treatments 
